to assess self-regulation interventions focused on the female patient, in the past year, new work has further illuminated how a woman's sex and gender roles play a part in the clinical presentation of asthma.
Sex and gender role influences on asthma and its management
The studies published between 2006 and 2007 on this topic can be divided into three categories: sex and gender role predictors of asthma; sex and gender roles in treatment and health care use; pregnancy-related factors.
Sex and gender role predictors of asthma
Following a fairly comprehensive review of available studies, Almquist et al. [4 ] concluded that hormonal changes and environmental exposures are possible explanations for the asthma prevalence shift to women during adolescence. They suggest that work of several investigators supports this idea. Increases in asthma during adolescence among girls may be associated with their tendency to gain weight over that period [12] . This social environment-related occurrence may contribute to the observed sex differences. Gender roles apparent in the social environment may also contribute to differences. Exposure to cooking gas, girls beginning to smoke, and the potential greater effect of smoking on their health, may also result in more disease and more problems associated with it. Almquist et al. [4 ] point out, however, that girls may over report asthma symptoms compared with boys [13] and this may be a feature of the social environment contributing to sex differences in asthma measurements.
Burgess et al. [14 ] conducted a population-based study of 8583 individuals in a birth cohort in Tasmania surveyed first at 7 years of age and again at 25. Their findings underscored the much-discussed potential association of weight with asthma. In women but not men, there was a correlation between adiposity at 7 years of age and adult onset asthma at 32 years of age. Further, a higher BMI level in women with no evidence of asthma at 7 years predicted the onset of asthma later in life (after 21 years of age). Jones et al. [15 ] give a different slant on the weight and asthma question. This team used data from the Nurses Health Study of 121 700 married women of 30-55 years of age who are surveyed biennially. They found that short stature predicted adult onset of asthma in Adapted from [11] .
these women but the association was not independent of obesity. Being of shorter height and greater weight correlated with development of the disease.
Hormonal factors and weight were explored by Gomez Real et al. [16 ] , who found that long or irregular menstrual cycles were associated with more asthma symptoms, allergic asthma and lower forced vital capacity (FVC) in women. There was also an additive feature of BMI to lung capacity. Symptoms, FVC and FEV1 increased with BMI until 25 kg/m 2 but decreased thereafter with increasing BMI. The investigators concluded that in women with long or irregular periods, asthma is more independent of BMI. They speculated that airways pathology may have not only a hormonal component but also a metabolic one. The same investigators [17] in the cross Europe perimenopausal study of 8588 women of 25-54 years of age found that use of hormone replacement therapy (HRT) increased the asthma risk in women and this risk was greater for women at lower weight than at higher weight. They concluded that in perimenopausal women, lean women on HRT were at as high a risk for asthma as overweight women not on HRT, and both factors (weight and HRT) may function partly through common pathways.
Sex and gender roles in asthma treatment and health care use
Lee et al. [18 ] reported on the TENOR study of 4756 subjects 12 years or older with severe or difficult-to-treat asthma and baseline IgE between 30 and 700 ml/ml. They found that compared with men, women reported more asthma-related negative health outcomes including need for steroid bursts, unscheduled office visits, missed work, and reduced quality of life. The number of precipitants to asthma episodes and allergy were more common in women. However, at the same time, women had better lung function, similar treatment patterns, and no differences in disease severity compared with men. The investigators observed, in what might be labeled an understatement, that a complex range of factors predicts asthma in women.
Almquist et al. [4 ] , in their review, also concluded that hospitalization between boys and girls appears to be attributable to differences in the prevalence not the severity of asthma [19] . In other words, they posited that asthma in women may be more prevalent but not more serious than in men. Similarly, Naleway et al. [20] studied 1191 patients with persistent asthma in the Colorado Kaiser Permanente medical organization and found no severity differences between men and women. Further, women in this investigation were more likely to have a regular physician, use peak flow monitoring (PFM), and be in possession of an asthma action plan.
Schatz et al. [21] , on the contrary, in a study of 1286 patients (2-54 years of age), found that among adults, women had a greater number of hospitalizations even accounting for higher prevalence and adjusting for previous utilization of health care and for use of inhaled corticosteroids. Data from Sinclair and Tolsma [22] echo these findings. They showed in a survey of 1200 members (35 years or older) of a medical care organization that women with asthma made more acute visits for the condition and reported more symptoms, more use of asthma relievers, and greater severity of disease. Findings of a study by Day et al. [23] landed somewhere in the middle of previous work. They surveyed 512 adults, 20-50 years of age, with asthma and found poor levels of asthma control in both men and women. Women, however, were more likely to have used inhaled corticosteroids and to have needed urgent care in the previous year.
Asthma in pregnancy
In general, the National Asthma Education and Prevention Guidelines updated this year [24] indicate that asthma well controlled during pregnancy does not result in negative consequences for women. Tata et al. [25 ] in a study of 281 019 pregnant women in the United Kingdom Health Improvement Network database came to a similar conclusion. Ten percent of the women studied had asthma and there was no evidence of increased risk for adverse pregnancy outcomes or obstetric complications for these women. There was a modest risk for miscarriage. Baibergenova et al. [26] also reported no adverse effects in pregnancy among the 530 women with asthma who were studied, while Bakhireva et al. [27 ] found no or minimal effect of asthma medicines on fetal growth for pregnant women with asthma and that perinatal complications were reduced among women with well managed disease.
Uncontrolled asthma, however, has been shown to produce some negative pregnancy results for some patients. Getahaun et al.
[28 ] examined 41 250 participants from the National Hospital Discharge Survey. They found that asthma in the mother was associated with premature rupture of membranes at delivery in 5% of black but not white patients.
Characteristics of women and their pregnancies have been associated with outcomes for their children. Laerum et al.
[29 ] found among 16 190 participants in the European Community Respiratory Health Survey that younger maternal age at delivery was associated more with asthma and respiratory symptoms in children after adjusting for a large number of other potential influences. Shinohara et al.
[30 ] studied 400 women and found that allergic rhinitis, in the mother early in pregnancy, was associated with greater risk for allergic rhinitis in the child. Enriquez et al.
[31 ] studied women aged 15-44 years enrolled in the Medicaid Program. Among the 140 299 pregnancies investigated, birth weight of children of women with asthma was 38 g lower when the mother delivered with exacerbated asthma. Jaakkola et al. [32] in a review of 19 studies found that preterm babies were at greater risk for asthma and, in another investigation [33 ] , that there were no differences in risk for asthma among male or female children when their mothers smoked during pregnancy, that is, both were at greater risk for asthma.
Implications for self-regulation of asthma in women
These recent findings hold important implications for enhancing self-regulation in women and building their capacity to manage asthma more effectively. Although data are not definitive, given the suggestion that women may over report their symptoms, a number of investigators have concluded that asthma and its associated burden including health care use is greater for women than men. Further, hormonal fluctuations (menstruation, menopause, pregnancy) have an impact on a woman's asthma and by extension, how she must manage it. In addition, although questions remain unanswered concerning weight and the onset of asthma, sufficient data indicate that BMI is a factor in the condition and, therefore, in an individual's management efforts.
How frequently are these sex and gender role factors considered in clinical consultations and education? The recent Morbidity and Mortality Weekly Report of CDC (7 September 2007) [34 ] provides the data from a study of asthma education in the United States involving a random and representative sample of adolescents and adults with asthma. Although 64% of respondents reported that they had been told by a healthcare provider how to handle an asthma attack, only 12% had received organized instruction regarding the management of asthma. Given the extent and cost of the disease in human and financial terms, these data are disappointing. Further, the extent to which the small percentage of women receiving asthma education also got counseling in the sex-related and gender-related factors associated with their disease is questionable.
The authors have conducted extensive research and evaluation of asthma education in women. In this process, women have frequently reported that their clinicians have never or rarely discussed sex and gender role related issues of asthma management with them. An example is hormonal changes. The great majority of the 808 women in our recent study [35 ] had not been advised to observe any connections between hormonal fluctuations such as just before or during menstruation and any changes in the extent of their asthma symptoms. Another good example is related to sexual activity. Although the topic never or rarely was a feature of the clinical consultations received by the women over the time they have been suffering from asthma, 19% of the women reported asthma symptoms as troublesome during sexual activity. Another example is weight. Among the women we studied, weight was significantly associated with daytime and nighttime, scheduled and unscheduled doctor visits, and follow-up visits for an asthma episode. However, the majority of overweight and obese women in our research had not connected their overweight condition to asthma exacerbations. Further, while reviewing recent articles for this study, we could locate only one (our own) study in the peer-reviewed literature that describes the results of an intervention to help women manage more effectively in light of these sex and gender role related influences on their disease [35 ] .
Figure 1 makes clear the kind of barriers confronted by patients in effective management of the disease. To manage their disease well, women need to increase their skills in self-regulation (observation, judgment, trial behavior, reaction) by recognizing the potential influence of a wide range of factors on their situation and, most certainly, those related to their sex and gender roles. In a randomized control trial of an intervention designed to enhance self-regulation by emphasizing these central influences on female patients [35 ] , we found that significant improvements could be achieved in the asthma outcome in women. One year after the program, women in the treatment group reported significantly fewer nighttime symptoms. Women who participated in the intervention reported significantly fewer visits to the emergency department, unscheduled visits to a doctor, and scheduled visits to a doctor. Women in the treatment group were significantly more likely to notice hormonal changes in their asthma during their menstrual cycle and when having premenstrual syndrome (PMS). Additionally, over time, the women in the treatment group were significantly less likely to report being bothered by asthma symptoms during sexual activities. Women in the treatment group also had a significant improvement in their quality of life, their level of asthma-related self-regulation, and their self-confidence to manage asthma.
Conclusion
Studies in the past year have confirmed the burden of asthma on female patients, the influence of hormonal factors on their symptoms, the association between weight and asthma, and the importance of good control, especially during pregnancy. One study has shown positive results of focusing on sex and gender role factors in self-regulation education for women with asthma. This recent research suggests that clinicians might better serve their female patients with asthma by incorporating sex and gender role related factors into clinical consultations. Findings also suggest that evidence-based asthma education, in general, and most certainly interventions developed to assist women with their particular management challenges should be more widely available.
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